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^ ^^mu c D 1 4 1 c D 3 4 1 ^^^f^mmwmmmmm^mmt^h ^ t 
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^mMit, mmmmm. ^mmm. ikm[H&m^m<D^mm^mm,'^nmmm 

K^^it L d ^ C D 1 4 +RV'C D 3 4 
[0 0 0 2] 

Xflh-A^ ^^mU^<D^m±l>iF')ifyY<D^?^i^m'^^=!r (RANKL) 
^M-CSF ^mm--XWi2. 3. 5#HS, ) f,-h(D^y^^^)y^KX 

-r. ^m^'kmmm<ommm^<D^im^^\^x\^^:hi^^if^i,^ti.<^hiix 

[0 0 0 3] 

Rtm^m ^^t^ ^mmmTbm^ l r ^ t o r (-m . 
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^$tL-cv.;2> m^it. ^^n^isimi 0-1 2#HHo ) o mmm^mm (use 

m^it. 4#BBo ) mx.it. ^s^ffxmi 5#Mo ) <d 

-So L;d-u MS cRv^mmus cmmmi,z^\^>xii. ^mi^ik^'^-:^-:^zf 

mi 0. 13-1 5#BS, ) o 
[0 0 0 4] 

i^h^A#MT{i. #i>«WT-^o (0. oi%-o. 001%) . w^mm 

Bwmnm^<D^^^mmmx^ y). ^ > e > n x^^^t(D 1 1 mm.i^m-r ^ ^ 
t:b^x^. ^ >\^:t^xy^t^<Dmmm^t^im^^fi:h m^it. m^^:m2 

[0 0 0 5] 

. "^mmmrn mx.it. ^Wfxm2 3#Mo ) . Rx/mmmmm m^it. ^ 
^wxmi 5#H^o ) ^<7yikmm^^:h\,^itmm^mmm^<D»^tm^i,'omm 
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^-i^: 5/ 



T-^^TtcfeMt^2o%^v5&iBjflLr» (FBs) mi}u^mi^<Dmmi!)^mx-^:h 
p BMcmmKm :hmm^mmmm^m^it. cdi Ammom^izx 

;&-L. -tLf>jflLl=[*i^^^v^{iF^^^|^„^iaj}^{i^ CD14. CD4 5. CD3 
4Ziy^^IM^^-^>jc^LT^tt^v.^-7a.y^^y±0#^^;rLTv.:^v^ 

o 

[0 0 0 6] 

Bioessays. 17. 977-986. 1995 
Blood. 98, 2544-5254, 2001 
BMC Immunol., 3, 15, 2002 
Microsc Res Tech. , 39, 350-364, 1997 
J Exp Med. , 190, 1741-1754, 1999 
Differentiation, 65, 287-300, 2000 
Cardiovascular Res. , 49, 671-680, 2001 
Immunobiology, 202, 68-81, 2000 
Science, 287, 1442-1446, 2000 
Science, 284, 143-147, 1999 
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mmwf-xm 1 1 1 

Science, 287, 1433-1438, 2000 
J. Hepatol., 29, 676-682, 1998 

m^V!r:xm 1 3 ] 

Br. J. Haematol.. 109, 235-242, 2000 

mmWf±Mil 4] 
Blood, 98, 2396-2402, 2001 

mm^:xmi 5] 

Arthritis Res., 2, 477-488, 2000 
Nat. Med., 5, 309-313, 1999 
Nat. Med., 6, 1282-1286, 2000 
Science, 279, 1528-1530, 1998 
stem Cells, 19, 180-192, 2001 
Trends Biotechnol., 18, 53-57, 2000 

m^^:^m2 1] 

Science. 287, 1397, 2000 

mS^W:m2 2] 
Science, 275, 964-967, 1997 

mm'fxm2 3] 

Circulation, 106, 1199-1204, 2002 
[0 0 0 7] 
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^m^tLx^R-r^izimf.^<^ommi^^^^ ^^c^nm^^xz^m 

t^-<^mm<D:^f^^tLxmw^fix^^^. m^mMku^)uxi±mik^m^g (e 
smm) <^mmzj:iom^<Dmmmm7im^^tix^^:h7bK iih-.<^^£M^%^ 

^^i6x^j^-^L^^^^^-r\ ^<D^mimmmzmL<. mmiz-t^tj^mm^^ 
'^^^^tim^^^.xmmt^tLx^.^. ltz^^^x. Esmm^mm^mm^m 
^^rzw^mm^mMmmizmm ^ fziOizim^L^j^ntnttj: f, ^ v.^ < of«i 
M^^iumLx^y). mmmmizx^w^mmyi>mm<Di,<Dttj:^fz^izii 

[0 0 0 8] 

nLxY'i—m%^ii^mm^^(Dmmii^tj:i^ mmmj:mmi>^ptj:x,.^ 

[0 0 0 9] 

^^mmhii. (PBMC) ^7^rn^^^>^-t:>r7-M^7^r 

mmi.zmmt:m'oxmmLfzt^^. ^tL^ommmmcD 1 4+^*:^^^-^ 

. CD14+CD4 5+CD3 4 + IMn9-^>+a:v.^^#^7^y^^^o^;^ 

u ^^(D^m^mzj:^)^^ ^^^^ mmtj:if(7)mmmmm. strnm^ 
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^•t^'ttiiflt (monocyte-derived multipotent cell ; MOMC) t-^^LfZo ^ 
[0 0 10] 

mm. %^mwmm.. M^^mmjLi,tmmmmxh:h:Lt^mm.t-rhmim3%^ 

^mixit2mm(DM-mmm0^mnmm m^ms) ^m^mmmt<o^m 
^^ti-:hm^mixit2mm(D4-m&^mmmm (m^me) ^mt^ 

m^0^mmmm (m^m7) ^mm^mm<.z^itLd ^^t^:m:t'r^m 

[0 0 11] 

tfz:^§tmit. ^mskmmmm (pbmo ^y^yu^^^-^±'^^y}£}. 
u^mu cDi4i:cD34t ^^Mir:hmmwmmmmm^mi-t^ :it^ 
m.t-r;bM^mm^^mi^mm<o^mifm m^:^9) ^^y-n^^^^^j: 
T' 5 ~ 1 4 B ^ > e h n mm-r ^^t^mLt-r:h m^m s tm<D^mm^0^ 
mmim(Dim:fjm (m-^mi o) m^mi'-8<D\^^'rM-mm.<^mm^ 

fz^m^mmmm. fm^mmxm^m^mm. mimi i) ^m^^i^jj^ 
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#02 0 03-0 74 5 73 



mi ifm<omm^mmmm, ^m^mm.xiimmmmti 2) ^" ^ 
[00121 

(af*:a2o) Ksiit*, 

[0 0 131 

(MOMC) tLTtt, #«(ca*u cdi4 

t C D 3 4 t S-Hat *«llJS!XI4afi»^*^,cftj^ L, C D 1 4 t C D 3 4 t 
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#M2 0 0 3-0 7 4 5 7 3 -^--^ 

CD4 5 1 im^^tv-yyt^^m-t^mmximmm-^^^tumizmm^fi^h 
^<7)T(i^<, ±m^m<DmMtLxi±-^^7., ^^h, ^ 

[0 0 1 4J 

±iBCDi4^cD45t i±M^mRz>'mmm^mm<7)'^ - -tLx. cds 
4{iMiaov-:*-ttT. iM='y-r>itmmmmm<D'^-^-tLx^ 
p>tLTv^^o ^mM<Dmtm^0^mmsimtLxit^ m^mm'^'-:b-tLx<Dc 

D10 5. mm^m^(D'7-:^-tLX(DIim^^'-y>^ y 

^y-u^^^y^^ smn^^-'^-t LX(DVEio K^V p 1 t - 1 

[0 0 15] 

^i}-nm-t:ho m-K. MOMCf*. ^mhm-^-^-x^^cTn a. cdi 

3. CDI lb. CDI 1 cl^XfCT^Q AKHLxm^X^^, ^HK. y^y 

^> CDI 4+^mmm±Ki5if:hCD3 4(DmmmiJuLx\^>fzo m=iz, c 

mm^fifz^K CD3 4X{iCDl 0 5mmSim.^m^LX^m.W^ti^j:y!)^':>fz 
o mmz. ^mCD 1 4+m^Mv>/c^3^^.f,^ CDI 4+#SlctC:fev^T(±CD 
3 4§^m^^ryyu^^U-Y:^tl^ tfzCD l 4-mmm<Drp},zPBMC^m 
4" izMM izi^mt ^ m^ki)^^ v» i t ^ o ;t o 
Co 0 1 61 
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[0 0 17] 

mjLit ^mm^hmm. m.^^ (i. m o m c ^ r^^^M-. t ^imm-t ^ 
-Tx^m-r^^^t\zxv)mm^itfz^wmm,. mm 

«^ojflLi^rtiS^ t ^^mmt^^i^Tx^^miz i ^ mm^tifzm.mi^&mm 

^<^^^--^^^mmi-^^i^Txo^mzxmm^fifznmmM<DW^^^^ 
mm. ^mmmxanmmmizm't^o 

[0 0 18] 

'^^mm-^<o»^mm^^Tx^mt^:itizxmm^fLfz^wmmt lt 

^^mm-^<D^imm^i^Tx^m'r^^tKx mm^fifz^-wmmt l 
at. mmnizmt.^^±m<DmBm<Dm^.tt^y). w:'wmmiz^mm^j:umR 
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^t^tzmmmmtLxti. ji^mm^m^ommmT^f^mmu ppARy. a 

[0 0 19] 



u ^mmmmT^m&x^^ ^^^^^^^^^'^^^^^^^m-r^mm^i^mizmm 
t^;it^^x^^. nm-^t^imm-r:hmi^Tx<D^mizi: mm^tifcnm 
mmm^^^nmmmt lxh. ^^^^Rimmmnmrnmnw^m^N euro 

D. Neurogenin 2 ^(T^^m^^-:^ -(DH Neu 

> vWF. e'i>iQs>^^-t^mm.^^\,zm^^^:itii^x-^^^ 

[0 0 2 0] 

±fBoj:^j3. MOMcti. ^ti.xMs c^^mm^mmz»it^^;^;:.t 

LTv^^o>ffe, uoMc^^m-^t5^immt:hm^-rxo^^m\z^ ^mm^K 
f^^mm^^^mmm^<D^itm^^Lx^.^^. ^c^Kuouc^t. ^m^mm 

^mm^mm,m'7)^im^mmtj:if^tmt'r^o mk.(t. c b f a i/r u n 

11> 108. 17-29, 2002) . S y^M-T ^ ^>Rrf^ ^ 
YoDi^mm^fL:^ (Front Biosci.. 5, D750-767. 2000) „ M-^^^it. ^ 
mm^^-s<^^^t:yn^r;^:6^ MOMC ^MS CT*® LTV.^ ^ t i^ti> 
ox$,:ho 

[0 0 2 1] 
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^mm<DMouc(Di^m:-:fj^tLxit. ^mm.^mmm (pbmo ^y^r 

^vi^-^V^V±,X-^m. ^f*t<{i5--14HK. #tc^tL<{i7'^lO0 
F^lg^U CDl 4tCD3 4^5:^^-r^^il^^^#^J3a^^^-t;|,^.^-^. 

> CDl 4-|ffl|^fi5|50?S^Hi^:d-'ie:.^i:$tL^, -tf fi P B M C t L T 
t hPBMC^Mtc^J.T^f^Ci:^.-e|,^o t/d. fchPBMCti. lib 

tl^V^:^^ 3 7r. 5%C02s M^TtIT^j|£l 04~1 07/niK f!l£(f2 
X106/ml-e^«U 2~4H^tl. * L < 3 B^tc^^^^^lg^ 

[0 0 2 2] 

MOMc -^^'^n^mm.^m.n'f:^^^-rx(o'^m'm<r^Mmn^-^h'^ 
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#02 0 0 3-0 7 4 5 7 3 vv;^c? 

^Lfz±T^mt^^ti,'x:^;^^ 
[0 0 2 3] 

o^t^^huoMCizit^ ^^mmm. mmmM.Rz/^%izM-r;s>mMwmf^m 
^tt^^mmxitmmtLxit. mnv^-^^t^t^m^mm 

^^ti-^^mmMmmi>:^m^<DY^m^i^r^mijmiZ'^tfi:ho ^<dx^ =&mo 
^oxit^itmmi^mLfzMOMc^mmt^mmf^mizii. m^&^m^tixv^ 

o f^fc-t,. ifB.mmLt\.^di&^mmizm^^A7i^i^i^M<Dmt^mm.x^:h^ 
t^-ib. mnM^mititmmm^izx^^m^j:^^mmm^mt\.^octi,^x^. 
^hiz. ^m^hMOMc^it^-r^;itit^mmzmmx^mizmmx^. t 
f^. Esmm^mmt^h m(Dmm±<D i^u-^-^i, mM-t ^^t 7!>^x § ^ <, 

[0 0 2 4] 
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^A^^yi—^^^nfz^^^V >mummMi:. Lymphoprep (Nycomed Pharma 

Lfzmzuiin.Lfzi><Dx^:6o ^mLfzmmt: V >m^mm (pbs) 'C2mm 

1 0%^^fg>ft:FBS (JRHBiosciencestt^) ^gsMg:^';U'rr-^DME 
MizmmLfz. PBMC=Jr. ^m^mMm^T^^T. 3 7V. 5%C02. 

X 1 oey-m 1 -e^«L. :^«3 0 B tTto 3 Bmz 

mm^mK^^\^tj:^t^^ AMmtxmm.^i%m\^tzo ^mi-^^iou^K^m 

WLfZo 

[0 0 2 51 

MOMCOfi5^tr#^-t^7-i6. CD14^ CD3 4+. X{iCD10 5/a. 
> KiJ^' S H 2 L7^:PBMC^:7^yn^i^^>'-e=r>-ht7t 
:/]--h_hT'7BK^SIt7-o CD14+3ltiCD3 4+m(i, m%\^-X^m 
'^^^f^^CT)lA^y^u-±)V^ilfX\mCDZA^J^u~^)Vi^^ (Dy 
naBeadstt^) m^m<7^-^^^r )V\z^^^xi^%^m^^^=TO ^tK^V) 

^^Lt^To CDl OS+m^^^L/iPBMCfi. :5fe-r^C D 1 0 5 ^ y ^ n 
-^^^l-feL^ (Immunotech^tilf) ^^TX^ y^^^^y mzm.%\^-X^j^ 
^^^fz^^U^^::^,! SG^^ (Dynamo) ^^TX^ -y^a.-^- y-f;^^ 

CDl 4+^MS-^^L7tPBMCM^4'(^CDl 4+|ffliao#J#(i, 



ttSiE# 2004-303429 




#11 2003-074573 



Leo. 5%mmx-$>^. CD3 4+^|j&^*li^pt3^c^i^^CD3 4+»^CF 
^'CD10 5+m^*liI^4^tC:fett^CDl0 5«Ot.J^(i, 0. 0 1 

[0 0 2 6] 

in.CD14^y ^n^i-jl^i^^^^^^^^^^ ^^DH MicroBeads ; Miltenyi 
•BiotechttM) $ ^«ii#v^^r;Hc^oTMAC S 

mm^iz 9 8 o/o ^ c D 1 4 mmK tfzCDi4 -mm.m^izit 

0 . 5 o/omm<D C D 1 4 mm^^^tl^fi^:^ tr P K H 6 7 ^ U ^ > (S 
igmattM) ■e#^>£r^mU y ^ ru ^.^^^x^a^ h Lfz^^ x^y ^ 

mmt 7 Bm<o^^m^n^ fz (}tmi : 4) « pkh6 7^^#3t^>7^rn 

[0 0 2 7] 

fy:^9-y^fV-Y±^ 2 0%FBS:2^CF4ng/mlOM-CSF m 
Systemstti^) *^int/cMl 9 9:^%tc^^v>T^^P BMC ^ 7 B P^J#«L. 
Vi^n-7T-S^=SrP$it7t (Differentiation. 65. 287-300, 2000) o fy:^^ 
y ^ \z^m L7t P BMC ?:^^^«^#Ttc^^v.T^^^-^^ ^ t J: I) . 
m5aa5^#;l^«*t#7- (J Immunol Methods. 196. 121-135. 1996) o ^(DU 
mt. 5 0 n g/m 1 OGM-C S F]^0^5 0 n g/m 1 CD I L- 4 ^^tr 1 0 

%FBs*^i,nL7tRPMii64o i%ik±.x^mmm ^7Bm^mL tz 

Ji^TPeproTechtt^) « 5 0 n g/m 1 OTNF- « (P 

eproTechtt^) *:j?TT-3 BT^I^ h Lt-o 7n-^^ h ^ ^ 

<0^^. ^^uyr--i;m»K^±. CD14+CD80H-«^^98%J^:JL±-^$tL 

CD8 3+HLA-DR+m;6^^9 5o/oiUJL. CDl 

4 mm^^ 1 tLTv^Tto 
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[0 0 2 8J 

''^J^^imLfz (J Cell Biol., 144, 631-643, 1999) o l^h^mmmmWUG 

-6 3. m^mmmmm^RD. :sLxm'^mmsim^ouMs - 2 7 it. b:^\i 
^-'7>^4^>:^m^mm^^>^ (b^. ±um) i>-ibx^L. io%fbs 

miJUi&^)ly - >^ D M E MTli# L /io 
[0 0 2 9] 

4 (MOMC <7>F^^^|Hj|g^<^^ > e h u^it) 

-YLfzfy7.^y^:fl.^Y. X{i^^>'/N'-y;7-^' Ktc#LTl 0%FBS 
mmm^)V:n^:;^BUUM (Hyclone Uboratoriesaj^) ^X^^ u>y )i.:r,i, 

:h:it^^mhflXx.^^mmm^T (Science. 284, 143-147, 1999, J Cell Biol 
144, 631-643, 1999, J Cell Biochem., 64, 295-312, 1997. Muscle Nerve, 
18, 1417-1426. 1995, Tissue Eng. , 4. 415-428. 1998. Arthritis Rheum. , 4 
4. 85-95, 2001, J Biol Chem., 275, 9645-9652, 2000) T\ ±.tmm^^m\^ 
tzo n>hn^;vtLT, P BMC^-hmfzizM^mLfzmt. -^C^uyy-V^ 

[0 0 3 0] 

^MmizMLXlt. 1 OOnMOT'^-^-^-^-y*^, 1 0 mM<D ^ - 
^7:c-h2^CF5 0^M(7)T;^r7;nf>^^^t>^^^^l^^^^ (Cloneticstt 

[0 0 3 1] 

mj^mzmLxit. ^mmmn o fzuos-r^ifi^^i^y (sigmattM) -e 
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2 4mmmmLfzo PBSTmm^m^U So^^-^j^^t (Ufe Technologies 
nm) . 5 0mMOt:Kn:.;u^y'> (Sigmatt^) . RV^4 n g^m I <7,Um 

[0 0 3 21 

W^-W^J&izmLXit. mm^mmm^TGF~fi (R&D Systemstt^t) :^:&T 

(Om^mm^ l O n g/m l t Ltzo 
[0 0 3 31 

mmM^izmLXit. l juM<Dr-'^^^^y^:.^ 0. 5mMO^f-;i.-^y:;' 
^Jl'^^y^^^ 1 0^ g/'ml(7)^>';7.i;>, ^^C^'l 0 0 mMO^ > ^ v 

7 2 ^P^mtCj^fS^:^^^ 1 0 g/m 1 co^ i; > ^^^^Jp L/.^^isfc 

w^mzis\,>xm^Ltzo 

[0 0 3 4] 

5 (M O M C (O^L-mmm^O ^ > tr h n ^-fb) 

MOMc ^8 H Pel ^ ^ ;^ ^ y hm^m^<D^m^mm^^t t i> K^i^m^ 

^> (nestin) (Chemicontfc) izXt)ft^m^ (DAB^-fe) ^#o/Co 

[0 0 3 5] 

MOMC«:m^fe^PKH6 7 (Sigmatt) 0«M^^mL7-mtc. ^ 

^^•7.i.;^Ar;^T't:KT@^L7-m. ^Nkx2. 5feL#:. ^eHANDJn:#: ( 
Santa Cruztt) . ^CD4 5i5L# (DAKOtt) (CJ:^. ZlMm^^fej^^-fe^;?^^ ^, 

o 

[0 0 3 6] 

m^^^fz^^. mRNA^miULfzo ^mm^mmM^x^^ ^ :^i^ymm (m 
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LC2v) t-^t-^li h##fi^jPCRy^^^-(TGACAAGAACGATCTCAGAG. CAGGT 
TCTTGTAGTCCAAGT)=^fP5SU R T- P C R ^ff ot^o 
[0 0 3 7] 

6 (M O M C <D:^mB^^<D >' e h n ^^t) 

J:i9^^^fe (DABI&fe) ^fi^oTto 
[0 0 3 81 

M0MC=Jrmfe*PKH6 TlzJ: "9 IfflMM^;^^ LT^cf^ic. ^ ^ - ^ 
KT»@^L/if^, t^LNeuroDiSl'^ (Santa Cruztt) . fetC D 4 5 tiL#: (DAKOti) 
[0 0 3 9] 

urogenin2^#: (Chemicontt) izX^O. "Mm^fe^^^^^^f o 
[0 0 4 0] 

MOMC^r^^^PKHe 71CJ:I9^M1^^;^^1^;.;;^{;^ 

;Vf*li K-eS^Ly^rm, *LHutn;#. m.-Neumm (Chemicon^l) izJ:i)~M 
[0 0 4 1] 

7 (M O M C <Dskmi^^m^<D4 > tr h n ^>fb) 
MOMC -Sr^^HBia t tTlfill=|^^«||3f^:HfeE BM- 2 (Cloneticstt) 

^ ^CD3 4tiL# (Calbiochem-Novabiocheitfa:) > JnlvWF^^ (Dakott) > tri 
eNOS^#: (Bechton-Dickinsontt) ^ E G F R 2 /KD R/F 1 k - 1 
(Sigmatt) (DAB^) ^ffofzo 

[0 0 4 2] 
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E BM- 2 r^^^'T^ 7 H P^^^ Lt-MOMC :i^f> R N A ^^4tB L c DN A^^^ 
m^Lfz. Ikmf^^mK^^^fL;tFl t-U VEGFR2/KDR/F1 
k-1. CD3K CD144. v WF:fe i C D 3 4 . CD45. CD14 

\^x^^mm^i>^if^m<^uoMc. ^m^^^mmmm.mi^&mm (huvec 

) **ORNA?-ffiVA/io 
[0 0 4 3] 

Um^imT'D^mi^n'ofZo 2 mMOE D T A*;j^Tlc^^tt^7jcJ:^ 

'^^T.Xiiyy hOjflift^^v.. 4t:TT'l 0 ^^^n ^ Lt-o *iLHLA-D 
R*it#. ^CD 1 1 cfeL#: (BD Pharmingenttill) . ^CD 1 1 b/Ma c - 1 

^CD14^#. ^CD2 9t;i;#. t^CD3 4feLf*. ^CD4 4*S;^^.. tal 
CD83*ri;#. ^CDl0 5/-x>K^-y>/.SH2^#:. ta:CD117/c- 
k i (Immunotechtti^) . ^CD3 4*a:#. JrilCD 1 3 (Miltenyi 

BiotechttM) . ^HLA^^;^m^. ^HLA-DRtS:#:. ^CD3 1/P 
ECAM-m^. JolFl t-l/VEGFRm^:. JJlF 1 k - 1 /V E G F 
R2^^ (Sigma^±M) . i5LCD40*a;#. ta;CD54*L#:. *iLCD80^#: 
t^CD86feL# (Anceimm) . tfilCD 1 4 4/VE->& K^>; titl^ 

(Chemicon Intemational?±S^) ^^t^^^ 7.^ j ^ 
^.X^t^yVmSc^-l C^u^^^vmif (Cedarlane LaboratoriesttM 
) FITC. (PE) ^ L < (iP C 5 ^^^$-^T. Xli 

tcii. F I TC^L < tip E ^^^L7t-V^^v^;.^^^l^ < It^yYl^Q 
F (ab' ) 2tit# (Inununotechtt^) =^ 2 .^iJt^i: LTf^M L/to IntraPrep 
^^mmmum (Immunotech^lM) J: ^«<^^^^S:2^t>*@^^|.^;^^,,^ ^ 
S^F^^^^^fo/co mU^^m^t. CeIlQuesty:7b^..r^^fflL/cFACSRCali 
bur7n^-9-^ (Becton Dickinsontt^) tCi^^fo^Co y^^-V 
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0 0 3-0 7 4 5 7 3 ^^v? 

I 

[0 0 4 4] 

Dakonm) . fctCD3 4*iL# (Calbiochem-Novabiocheitff±^) , fetlM^^-^ 
>trL#: (ChemiconttSt) . mum=t y^y^^^j^^ ^y^^u^^^y^^ (S 
igmatti^) > (ICN Biomedicalstti^) ^ tn,%i^m^m^ 

^ V l^mmmt ( S k M-MH C ) (Zymed Laboratories^^) ^^tx^ ^ y. 

tn:#:<7)ftf)tliEtrv^;^^L<{i^ y hOI gGtiL#: (Dakott^) ^;j^T-e^ > 
[0 0 4 5] 

U -Y^^P EB P 2 « AJiL#^L < {i^S 0x9 ^ n^^;w^5L# (Santa 
Cruz^±i^) ^^j^T-e-f >'^a.^- h t> ^tCAlexa FluorR568-Y^'#^6U I g G 

(Molecular Probesttili) ^^TX>f h L. $if>tCF I TC^-^ 

•7'J'>^^CD4 i5'^-':^;^i^^;>^ (Dakott^) *^>fl:T--f >^aL^- h Lfz 

o |WI^JC-9"i7;;^^My oD^#: (Dakott^) Xltm,^JUt^iy-/-Ai^mm'&'it 
^##y (PPARyjtfSi^) ^y^u^i-)u^i^ (Santa Cruzttm) T^^L 
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2003-074573 ^^.^^ 

I g Gtn;#: (DakottM) ^mt-X^^ >^^^^ ]. ^ $^tCFITC^ 
^itm^m (LSM5 PASCAL ; Carl-Zeiss^t^) =&Mv^T. L 

[0 0 4 6] 

mmmio (r-fe^MkLDL (Ac-LDL) <Dmm 

2. 5^g/mlODil-Ac-LDL (Molecular Probestt^) ^^^^tX^ 

o 

[0 0 4 71 

M-mm 11 (T;v:* V 7 ^ 7 T ^ --if^-fe) 

10%.i.;v-^V:.ic«^@^L,. O. 2mg/^m I h^;i.AS-TR 
>J^;^7a.-h^y.'0. 5mg/mlOFast RedRC (^TSigmattm) ^^tf^m 

[0 0 4 8] 

1 2 (#mi*l:*;Pv.>AO;^£tj) 

U 2%TV-rV>'l.^;.KS (SigmattS^) -C3^K^^u M^y^XX^Azm 
^LTto rfrmo^y h (Sigmatt^) =^^gv.. 

(J Biol Chem., 275, 9645-9652, 2000) o ^ ^>Ilimr > mmt-r;^'^ 

^yh^yt-}^^-yuT^>.ry±^:^y}. (Bio-Rad LaboratoriesttM) ^ 

[0 0 4 9J 

13 ^ y K O^-fe) 

0. 2%i5-;i.^;i.T;VT't:Ktc^|^^5^^®^U 6 0 o/o^ y t^o^nV 
■t^lJfe^U 0. l%:e->f;i.-i..;,Ko (Sigmatti^) T^IO^^^ot-o 6 0o^^ 
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2003-074573 
[0 0 5 0] 

mmm 1 4 (mmm^mmm) 

i-^ 7T^^mbLf^o l?efe:d>t>^^O^HO^>-^ 1 5 0-p{ vo-^i; y K 
±tC|llJ|XL. Pm'>^:^;i'^?>^mi&'e-a^fe^ifeL. JE0L-12O0EXIIS^M 

[0 0 5 1] 

1 5 mmmmm^) 
MOMc<Dmmit. (Biood. 71, 1201-1210. 1988) lemo^istct^v^ 

Br dU-e^mi-^^tt3j:!9^ffiL7-o mTffi^tc^^l"^, 1 0;«McOBr 
dU (Sigma^t^) #^Tt?. ^"t^ * "CO 2 ^KMOMC ^^^Lfco Camo 
yOS^^J T^-2 0'CT3 0^ra@^L7-f^. M^M^ 

U 2N-HC lT»lB#r«mstTDNA^^tt$i^. ^^t^lO^^O. IM 
(pH8. 5) V^rp^LfZo ^iti^<Dmm^^^^mBr dU^y^ 
(Chemicon InternationalttSa) *#Tt?>f >^ jl-^^ hL. 

>Vu^,l.tLrzo 0m^mt:. S^^t-^uei^^j, (Sigmatt^) *:j^T-e 
[0 0 5 2] 

:lcm.mm. (J Exp Med.. 183, 2313-2328. 1996) 0^?*jl^v\ 5-:fyju^:^ 
v7;U:tU^r^>. v^T^rr-h (CFSE) 
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> ^««=^IiiaLTPC5Mii^CDl 4-tyi>n-^;i.^^-e^^L/Co C 
FSE^^MOMCtrov.T^>. 1. 3. i^^FS B^<^:^#^^o7^:o CFSE 

[0 0 5 3] 

^MMl 6 (RT-PCR) 

n^mmmm^^oy^RNA^^fmi^ Clonetech Laboratoriesttl^f,J#A 

$5i) ^.;rf-dT^7'9^v-tLT. ^RNA^^^-;$:ii:c DNA^ 

^m,LfZo ^tCiOcDNA (SOngO^RNAlCTfg^) i2^J#-^3-^3 

[0 0 5 4] 
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[^1] 

Gene 


Primer sequences 


Product size 
(bp) 


Osterix 


Sense: S'-CTTOTGCCTGATACCTGCACT-S' 


470 


Bone sialoprotein II 


Antisense: 5'-TCACTCTACCTGACCCGTCArC-3' 




Sense: 5'-AAACGGCACCAGTACCAACA-3' 


394 




Antisense: S'-GCCATCGTAGCCTTGTCCTTO' 




Osteocalcin 


Sense: S'-GGCAGCGAGGTAGTGAAGAGAW 


257 


SkM-MHC 


Antisense: 5'-GGCAAGGGGAAGAGGAAAGAAG-3' 




Sense: S'-ATAGGAACACCCAAGCCATC-S' 


599 




Antisense :5'-TTTGCGTAGACCCnTGACAG-3' 




Myogenin 


Sense: S'-TGGCCTTCCCAGATGAAACC-S* 


452 


al(II) collagen 


Antisense :5'-GCArCGGGAAGAGACCAGAA-3' 


Sense: S'-TTCAGCTArGGAGATGACAATC-S' 


472 


al(X) collagen 


Antisense :5'-AGAGTCCTAGAGTGACTGAG-3' 




Sense: 5'-AArCCCTGGACCGGCrGGAATTC-3' 


267 


PPARy 


Antisense: 5'-TrGATGCCTGGCTGTCCTGGACC-3' 




Sense: 5'-AGGAGCAGAGCAAAGAGGTG-3' 


474 


aP2 


Antisense: 5'-AGGACTCAGGGTGGTrCAGC-3' 


Sense: 5'-TArGAAAGAAGTAGGAGTGGGC-3' 


290 




Antisense: 5'-CCACCACCAGTTTArCArCCTC-3' 




CD34 


Sense: S'-CCTCCCAAGXTrTAGGACAA-S' 




CD45 


Antisense: 5'-CAGCTGGTGArAAGGGTTAG-3' 


Sense: S'-AACCTOAAGTGArGATTGCTG-S' 


500 


CD14 


Antisense: 5'-TACCTCTTCTGTTTCCGCAC-3' 




Sense: 5'-CTGCGTGTGCTAGCGTACTC-3' 


655 




Antisense: 5'-CGTCCAGTGTCAGGTTArCC-3' 


Cbfal/Runx2 


Sense: 5'-GTCTTACCCCTCCTACCrGA-3' 


183 


MyoD 


Antisense: 5'-TGCCTGGCrCTTCTTACTGA-5' 


Sense: 5'-CCTAGACTACCTGTCCAGCATC-3' 


365 


Sox-9 


Antisense: 5'-GGCGGAAACTTCAGTTCTCC-3' 




Sense: 5'-CCCGATCrGAAGAAGGAGAGC-3' 


380 


GAPDH 


Antisense: 5'-GTTCTTCACCGACTTCCTCCG-3' 


Sense: 5-TGAACX5GGAAGCTCACTGG-3' 


307 




Antisense: 5'-TCCACCACCCTGTTGCTGTA-3' 



[0 0 5 51 

^X<Ditmzislf:hmBf^MM. Ma nn-Wh i t n e y<D\J^mzX 
[0 0 5 6] 
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mm 

H^fe^J 18 (M O M C <7)fpi^) 
y^yu^.^^yx-a--hLfzyu^V±KX. 1 0%FB Si^mmuLfz 

DMEM^TP BMC ^mm-t^t^ ~u<Dmmm-^i>zyi.^].i,znmLfzo 
^^^m^^^ii(±i5^^Xi5'-^^a§Ri3iifisMT*«i^$:K./c (HI b) o ^nmwm 

#7tPBMCl 08^@^r:^«L;ttC:;5>. 7BEiZ0. 3 - 1 X 1 0 7-j@(^)^^||B 

^-(Dy^y^S^^y'^^^t (9 5%m±;6^^i.-:ES^^T;^) . CD 14. CD 4 5 
. CDS 4. RX>^im=iy-yzyizMLxmmfz':^fz (02) o ^(Oy^y^^ 
-^immx^if). ^^y-^^uyr-i^ CD4 5+. CD3 4-2a 

t>'iM=i7-r>-) , Mm\^&mmmm (cdi4-. cd4 5-. CD34+25: 

t>'IMrJ9-<5r*>-) (Science, 275. 964-967, 1997) . RX>Jmmmmmm ( 
CD 14-. CD4 5-. CDS 4-. RZ/im^y-y>+) (Arthritis Res. , 

2, 477-488, 2000) ^^ism,^<D^mskm^mmmm<Dy j:.y ^ ^ ':^tim^j:o 
Tv^^o ^j.-^<ti>5 o^<DV'f—^>hnfzmmii. mcy^y^^-^^^Lx 

X.. m-^i^TxmmLfzt;!^^ ^t^^x(Dmm^\ m^\^mmwmjm<oj^ 
m^mLfz mi c) o zfiib<7>mmit. 5i&^txmm'r^^t7!)^x^. mm 
mmim^umzmi^^A.\,ztj:;s>x^fz':>fzo L^^Lsmmmmi. mmm 

^tittj:f,-^fz^^^ l^^^::t>yjl^j:.>-y'-t^j::hXoi,zmm^mmi-:ht. ^ 
^> o^ia<^mS:d5^;e»>{ce*!) h fifz, ^ > If b n P B M C f># 
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#M2 0 0 3-0 7 4 5 7 3 ^^v? 

I 

[0 0 5 7] 

cizm-^-^j:mMm^mm^n,fzo trz. i^mpjmim^m<Dm^whmf>zufzm 

\H^mm<Da^Wiimx.fzi><DX^:ho 

[0 0 5 8] 

y^ru^^'^^X-n- h Lfzyiy- h±XP BMc^^mLxnhfifzmm 

<7)^m^m^mi,zm^fz (iii3a) o i^mmz^]y-v\,zimLfzmm(D±0^ 

mtCD 1 4+RV'CD3 4-tZ'=>fz^K ^«CD1 4 +mm±K^if ;h CD 3 4 

<D^mii'^nizT y -^u^a-u- h ^ftxy^^-ofzo ^miBrnzit, y^t^-^x<o 
^mmmi^'c d 1 4 c d3 4izMLxm^^w: Lfzo mnmzit. c d 3 4 

+m.mp^^mmmmm (science. 275, 964-967, 1997) 25.C>XD1 0 5/'J^> 
V^VyXSH2+mmmmmmm (science, 284, 143-147. 1999, Arthritis 
Res., 2, 477-488, 2000, Biochem Biophys Res Conmun. , 265, 134-139, 1999 
) ^'^tfLX\^^^fzib. ■:^^m^^lt. PBMC;&><bCD 1 4. CD34XiiC 
D 1 0 5KM-t^lf^^^g^:m^-p:S>;itJ,ZX i) i^fzh^tL^hUOMCO^ >}£ 

hummizisif:h^^^^mLfzo m3hizmLfzt^y), cDi4+mtom 

*lCj;l9M0MCOffi?|{i, m3:^^Kmm^fLfz7^^. CD3 4+X«CD10 

5mm^m^Lxi>im<D^^i>^ctj::d-^fzo MOMCi)^m^m.mm^x^:b 

^t^^i:,Kmmt^<. PBMC^^ii,CDl 4+^^^^mU PKH6 7T 

u-y±x^mLfz. m3 ciz^i-j:oiz^ ^m-MmmzpKue 7^m^^ 
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^ c D 1 4 +mm,i>'mMitmT^t tlX^ . C D l 4 +^^(0-^(0^^^ y V 

^ru^.^^ >^<Djimm^m u m o m c i.z^ift ^^t Tb^^i^ ^iz;bo 

[0 0 5 9] 

mumzm\:\^fz<D\.im-ij--tj:mm<r>^x. cd 3 4 oi&m^>:^^7 0 bo^,^t 

ryf\y^:^V-\'^flX\^^tj:-fy.^f;^ (I113c) o ^(O^^. #5^tCiott^ C D 

3 A^m-^mmirhK\t^ CD 1 4-m<^:^«±'/t^ijn£^/itt-e+:9-e*o 

CDl 4-^|^^PKH6 7:^m#^^*:^^t- ^i:. :^#7 H B t'T^l^- h 

C D 1 4 -«S5^0?WttH^ ( 1 ^ t < 2 amji) >f r n ^ 5- >^ 

[0 0 6 0] 

MOMCO:$5^>fb7'n-fe;;?.lC^>v^-C. CDl 4 +#5j^:^»^^i^t-^:^^:g::a^:^#^i- 
^/ii6. CDl 4+#^OCFSE^it^^fv\ #^mCDl 4-aJ3at7^^n 

^CDl 4 0|§314->'n— 1?-^ Y^)-\zi:\om^fz (MZ d) o ^&i:^'^T<^ 

y-iTu^^^yi-i^^.jtiiK ^^z^m2 Amm&.mzmmvx\.^fzt\ -ettm 

^^<CFSE:^^CD14 C D l 4 -0S&M^tc*5 v^T^«« 

[0 0 6 1] 
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#02 0 0 3-0 7 4 5 7 3 ^-i^ 

oMOMCfi. miMRU^M^mmm^-:^-^^^^ (CD4 5. CD 14. CDl 
3. CDl lb. CDl 1 c2g.iy^^CD6 4) ^^^Lfzi^K mmAM^-^ -m: 

(CDl aRV'CDSS) itm^L^j:7b-^tio MOMCitCisv^TH L A 
9:^1. HLA-DR. J^Zf^m^^^ (CD4 02^TCD8 6) yb^^^M^tL^ 

e^-cD3 4. Rv^mmm^yskmp^mim^-^'-Mm^cD i o 5yjL> k 

>y SH 2 ^§tMLfz (Biochem Biophys Res Commun. , 265, 134-139, 199 
9) o tfzUOMCli. ^^^-^-^-Mm^S c a- l^^L fzi;)^ 

mm'^-:^-m^^x^;hCBi i 7/c-k i t^^y^cDi 3 3(±ii3ib^:&> 

:^V^y>RZ>*F 1 t-lXYEGFRlJ^^fz-ofz^^^ F 1 k-l/VEGF 
R2RZfYWF<D^mimi6hfitj::(>^^fZo MOMC{±. -^Sfrcp^^^fi^felfflM 

«^{iM^^7^y^^7°^^L;t:o mK. ^mm.'^-^-m^=^ (cd3 4 

^ S c a- 1.:&TCD 1 0 5) . MM^H^^-io (CD 1 4 4/'VE- 
^Y-^^)>RXfF\ t-l/VEGFRl) . RXfmm^^-iJ -m=^=¥- (IR 

mim^ri^-ryRV'y^r^^^^zy) <D^^ii^ MOMcn^(D^mi^ 

10 0 6 2] 
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^ — 



30/ 



CD45 
Monocyte markers 
CD14 
CD13 

CDllb/Mac-1 

CDllc 

CD64 
Dendritic cell markers 

CDla 

CD83 
HLA molecules 

HLAcJassI 

HLA-DR 
Costimulatory molecules 

CD40 

CD80 

CD86 
Adhesion molecules 

CD29 

CD44 

CD54 

Stem cell/progenitor markers 
CD34 

CD105/endoglin/SH2 

CD117/c-kit 

CD133 

Sca-1 

Endothelial cell markers 
CD31 

CD144A^E"Cadherin 
Flt-WEGFRl 
Flk-1A^GFR2 
vWF^ 
Ac-LDL 
Mesenchymal cell markers 
Type I collagen 
Type HI collagen 
Flbronectin 
Vimentin 



Monocytes 



Macrophages Dendritic cells 
++ + 



++ 
+ 

++ 
+ 
+ 



++ 
+ 



++ 
+ 
+ 
+ 
+ 



+ 
++ 
+ 



++ 



+++ 
++ 

+ 

++ 
+ 

++ 
+ 



MOMC^ 
+ 



+ 
+ 
+ 



+ 

+ 

+ 
+ 



+/++' 

+ 
+ 
+ 



+ 
+ 
+ 
++ 



[0 0 6 3] 

12 1 (MOMC(Di^mm) 

^xmmmzm-^fz (ns a) o ^mi5:<(D^mmmyi)'\ miti smicB r du 
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Kx^xm^^tLfz^^ B r dvmmit^msBMizmmLfzo i. 3. 5. 

[0 0 6 4] 

MOMc mm'^mm^z^h tL«i> < o;&^o?i^)^;s.of:7 a. y ^ f±.<Dwm. 
^mk.x\^^fz:Lti)^h. MOMCfi, ^^«>i)-<Dmm%mr^ts^imm'\^x\^>< 

W3^^\^X\,^:ht<Dmi^tzXfZo ^(OmM'kmi)^ib:^fzib. MSC^#, # 

^^mLfzo 

[0 0 6 5] 

fzo ^t'^x<Dmmmmx:^}i^iy^2^n:m7i)^^cx\^^;b<D7!)^, rv-rv^'v^/ k 
^■^if^hmm^ii^ (me a) . ^fihmmmmtr)Vij^)y^:^yr^-^^^ 
3SLTv>7^r (Ei6b) o ^oii^T. mmnij A^m-hmm^^mw'kTT^x^ 

fz (1116 c) o MOMCti. ^S!L#«^5M^1-^#'>Tn 

^;:^T-^;«7;i/v> (Calcif Tissue Int., 62. 74-82, 1998) # 
mm&itm-m^t:^7^^) y^:^ (Cell, lOS, 17-29. 2002) <^mRNA«:^^L 
-ffeS^r. CD34. CD45 2Stt>'C D 1 4 cO^mtiM^ L 

fz (1116 d) o 

[0 0 6 6] 

MOMC ^ 5 - r-^i^^V>X^m |^-\O:0->fbM^^#TT- 3 L 
*;&^o7^Co CK^^,.^,^. ^#:tcj:oT'ecOi!l'^{i^)&<5>;6^ 4 5~6 0%<55^^ 
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ciSV^T SkU-r^^ >RZ/S k M-MH C (D^myfimm $ tiX^^fz „ 

mRNARV^^SkM-MHC<DmRNAi,mm^i.Zi^m^tifz (me g) « CD 
3 4. CD 1 4^TCD4 5(D§tmim^J^^Lfz^m^iiL^j:i,^^fz. ft^mMit 
^^^(DmM:. CD3 4mht^^X(Dmmmmr^^mLfzy^^. CD14:2^CFCD 

3 4^mt-Wc-r:hi>(DrZ'ofz (J Cell BioL, 150. 1085-1100, 2000) o 
[0 0 6 7] 

mm^-vi^mLfzo ^fut. msc i,z^i.^r^^mm<D^^t^mmi-^tzi6<7)m 

metl^^fe-C^^ (Science, 284, 143-147, 1999, Tissue Eng. . 4, 415-428, 
1998, Arthritis Rheum., 44, 85-95, 2001) o Lt^-U T'I^- h_LT*<0«-r 

TGF-^ i;j^^TT'^JlMOMC^3ii^:^^L7to M 6 h K^-t J: ^ m 

WM:'Wmm<Dim=i^-r>it^ mim<oMOMcxm<^mLx\^^fz7bK 
^MimmiBkmmzmmiz r v fv^^ h ^ ttf^o r t - p c r (om^ii^ h 
^h\z, mm^mmzi^^mm,^mmimRxfxm^^-yy(Dmmi3^r y 

'^^\^-y^^X\.-h^hi>mhi:,-^\zf^^fz (06 1) o CD45:STCD14 

<^^mtm^\^fzi,K cv,z4(D%mm%^m^^^%n'^i(Lfzo ms. cd3 
4 ^t^^^nmmmm\z^\^^x%^'m'^hKfzo 

[0 0 6 8]- 

n^mmm^c^m^. yioM.c\z\ntmmifm-\zuibhKfz'h^ (eii d. 
f^y^^g) . mm%m^\zmnm.m^^-m,\.. WAii%\zmnt^\z 
nn\^fzo ^^hmmMM^t-^^iv-vvYoxm^^^fz j) o ^(om 
mkm<D^^^m^\z:^^xn^i,tmt^^iiK ^^--^^o^oCD^^mmK z<o 
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0 0 3-0 7 4 5 7 3 ^-i? : 

mii±Mmmmm^. mmizryy'uaf::,^^^^^^. ^^^^^ ^ cd45:r 
i^fz. cD3 4immmmizis\.^xi>mm^^i^fLfzo 

[0 0 6 91 

ttfzo ^hiz^ ^^^-^^^'^^^^MOMCi^mmo^r^^m^mLx^.^fzo ^ 
mmmmmmx-^ ^ m ^ mm.mwmiikw 2mt. mfz\z^.mLfzCDi 
mLXf'ri;uyr-z;^n-^mm^i^Tx^i^^^fx;mmLtzo 3Mm^. 
mwmim. ±tmi^T\zi^\.-x^\.^i±m'^tz^ tz % (D(r>^im\kitm^i^i,.^ 

^±•<o^im\Pi^^^t^^.^i^^r^umLx^.^fz. ^mmmm^^im. ^m^m^ 
'i^r^immm<D^^\^i±xmm^fifz. i^i^^ummmmt. mm^^<Dmmm. 
J: ^ 2 0-5 o%^ii^u y^oMC(D0r<^fimmm<D^mz^x.^xmM\^xx.- 

^fzt^^^KfZo 
[0 0 7 0] 

s k M-MH L < imm=!y -^yf^^m^ ^fi^ommiiu^^ 
t'r:hmmi,zwmm^j:m^KnLx<D^mmx. ^fi}>m<7)m'^izMLxii-r^ 

xmi§^fz-ofz (r-^am^-f) , 4y}-hury±^KiS^..x. 

t-r^mmiik^cD^mi,z-u<D^r^y h^^^itt^urm^^m^hfzio. 3mm 
^^mmmmLfzmmt:mmmRT-PCRizi,^ifx. ^<7)i&m>6w^ u:^ 

T-^iDV^^y) . (SkM-MHC) . . X 

tiSI^^^ ( a P 2 ) ^^^^ ^W^m 

. ^\^fz^m\zmmm\zm%:^^hii'^7m.^h.tzo 

[0 0 7 11 
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0 5/^> K^'i; >/sH2 PBMcmmmp^mizm^Lx 
^> rmmmm.-^<D^^tizimmf>^^j:^^^fz. mm^mmm^m^x^ 

^ C b f a 1 u n X 2 (Cell. 89. 755-764. 1997) . My o D (Front Bio 
sci.. 5. D750-767. 2000) . Sox-9 (Osteoarthritis Cartilage. 8. 309- 
334. 2000) . ^CKPPARy (J Biol Chem.. 276. 37731-37734. 2001) 

mmm^miMmmz^n^MOMc±x(D^m^m^fz. -<^B#.^c-eMOMCii 
CD4 5^i&^LTv>^<^T% #5^^. mr^m. w^^w^m. Rv^mmr^ji^mmm 

-<tio m7lZ7r^tXdK. ^^miz^fz:h'Wi^m^^t^Bt:MOMCit. ^ 
RrfmmMKCD4 5^^^U mizChfaiyRnn^2t:^Lfz^ 
iZ. CB45yMyoDtCD45ySox--9<ommmmi>K ^ti^^itilMm 

<^^^^i^im^w^^^imm^^^ffzMOMcxm^^ftfz. p p ar ^ 
MmmMOMc^mizis,>rm < mm^tLx^^tzy^K i mm^ms^j^mmm^] 

^ixDx^^. f^mmMih^'}^RzrRT-pcRmzx;Bm^<Dmm^ ppar 
y i^m<D±m^mnmmmw^m^(o^Mit. m^mm3Mmmzmm.Lxy.-:h ^ 

m<D^m^^\:mmzi3\.^x. ±m^m^^^mmm^^-Mmizmmi-^ ctTb^ 

[0 0 7 2 J 

Mik^i 2 3 (MOMC 0.i:>i5m^CD-< >\£h U^jt) 

nm. ^mmmmmiz§tm.i-:h^^^^x^;s>^x^^y (Brown) ^mm 
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#M2 0 0 3 - 0 7 4 5 7 3 ^-i^ 

) 

8 A) o 

[0 0 7 3] 

PKH67 (Green) x-mm^fifzMOMc-A^^L^mmm^mmmw^mi'x-^^ 

Nkx2. 5. eHAND (Re(J/Alexa568 : Molecular Probed!) m 
m^ifn.^m'^-:^—^^;hCD4 5 (Blue/Alexa660 : Molecular Probett) 

[0 0 7 4] 

t y'(s^mxii^mmmmms&x-^:h^:ti^>mm (ml c 2 v) (D^m7!)m^ 

'^V^o 2 BB(DMOMCtC:fev^-Cli hUL C 2 v <D^7bmi(>t^flfz 

[0 0 7 5] 

MCO.C^^^jfflm^<^^>^b^^i^#;^tL. *^#8-l O0St3M.i&tfr|g«<7)>7 
-*-:6^|&3^$:^L. 1 2 - 1 4 B B Klt^mmmS:}^y!)mM^^^ ^ t>6-'iE5§$ 

[0 0 7 6] 

mMm 2 4 (M o M c o^t^ii&-^(7) ^ >' e h n ^>fb) 

'C^^miEiiiatc^^f -2>"^-;^-r-^^^>^f^>' (Brown) :e>^ ^i^ms 

0^ttfc (gI9A) o 
[0 0 7 7] 

4HBtl{±PKH67 (Green) ^fifzMOMC ^mmmmWm 

e^^¥H^-e^;g>N e u r o D (Red/Alexa568 : Molecular Probett) 
> TOt^jflL^^-T-:^;— e^^CD4 5 (Blue/Alexa660 : Molecular Probett) 
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[0 0 7 8] 

*^^3 BEI,Zi±MOMCm^:^^> (Green/Alexa488 I Molecular Probeti: 
) "^^^-r^tmrnK^^mm^^mmW^m^X^^^hHeurogenira (Red/AlexaS 
68 : Molecular Probett) t:§tmLX\,^fz- (m9 C) o ^<D^t7!,^^^ MOMC 

^mmmjk-^<D^^t^^^^ ^ fifz^mmm<Dmmmmx^ ^ ^ t $ ttT^co 

[0 0 7 9] 

"^■^^^-yyy ^mnmmm 1 9 h m<7)^i^mxii. k h e 7 (Green) 

mm^fifzMOMCKiS\,^xm^Mfznm<0'^-^-X^;S>Uu. Ne uN(Red 
/Alexa568 : Molecular Probett)<^>||^7!?5lSi6^tL/c (I1I9D. |iI9E) o ^<D 

[0 0 8 0] 

mmm 25 (m o m c <om.wn&mm^<D >f > if h n ^^it) 

E B M- 2 7 B m^>imm L 7t M O M C iiMMS^^ ^ =^;t-r 

eNOS. VEGFR2/KDR/F 1 k-l=&|&^L7^:o 
[0 0 8 1] 

RT-PCRtCJ: ^at^5:^^^||;j;^-^(^^ E B M- 2 7 B f^^^h 

t7^:M0MCT^JflLl=|*I^tC#me^;^^F 1 t-1. V E G F R 2 /KD R/F 1 k 
-1. CD31. CD144. vWF<OMU^m.^mit>tzo Fl t-lfcCD 

3 utMOMcx^m^^^ibtLtz^K m<DMi^^immmz§tm.^tifzo 

mmz C D 3 4 (D^mti^^ U CD45. CD14 LfZo 
[0 0 8 2] 

[0 0 8 3] 

[^^03r:&:^] 
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#02 0 0 3-0 7 4 5 7 3 ^-v? 

I 

[0 0 8 4] 

SEQUENCE LISTING 

<1I0> KEIO UNIVERSITY 

<120> monocyte-derived multipotent cell MOMC 
<130> 000000448 
<160> 34 

<170> PatentIn version 3. 1 

<210> 1 

<21I> 20 

<2I2> DNA 

<213> Artificial 

<220> 

<223> MLC2v-sense primer 
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<400> 1 

tgacaagaac gatctgagag 



20 



<210> 2 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> MLC2v-anti sense primer 
<400> 2 

caggttcttg tagtccaagt 



<210> 3 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Osterix-sense primer 
<400> 3 

cttgtgcctg atacctgcac t 



<210> 4 
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<211> 22 
<212> DNA 
<213> Artificial 



<220> 

<223> Osterix-antisense primer 
<400> 4 

tcactctacc tgacccgtca tc 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Bone sialoprotein Il-sense primer 

<400> 5 

aaacggcacc agtaccaaca 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 
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2003-074573 
<223> Bone sialoprotein Il-anti sense primer 



^-i^: 40/ 



<400> 6 

gccatcgtag ccttgtcctt 

<210> 7 

<211> 20 

<212> DM 

<213> Artificial 

<220> 

<223> Osteocalcin-sense primer 
<400> 7 

gccatcgtag ccttgtcctt 

<210> 8 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Osteocalcin-anti sense primer 
<400> 8 

ggcagcgagg tagtgaagag ac 
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^-i^: 41/ 



<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> SkM-MHC-sense primer 

<400> 9 

ataggaacac ccaagccatc 20 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> SkM-MHC-anti sense primer 

<400> 10 

ataggaacac ccaagccatc 20 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> Myogenin-sense primer 
<400> 11 

tggccttccc agatgaaacc 

<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Myogenin-anti sense primer 
<400> 12 

gcatcgggaa gagaccagaa 

<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> alphal(II) collagen-sense primer 
<400> 13 
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gcatcgggaa gagaccagaa 



^-P: 43/ 



20 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> alphal(II) col lagen-anti sense primer 
<400> 14 

agagtcctag agtgactgag 

<210> 15 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> alphal(X) collagen-sense primer 
<400> 15 

aatccctgga ccggctggaa ttc 

<210> 16 
<211> 23 
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<212> DM 
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<213> Artificial 
<220> 

<223> alphal(X) collagen-anti sense primer 
<400> 16 

ttgatgcctg gctgtcctgg acc 



<210> 17 

<211> 20 

<212> DM 

<213> Artificial 

<220> 

<223> PPARgamma-sense primer 

<400> 17 

aggagcagag caaagaggtg 



<210> 18 

<211> 20 

<212> DM 

<213> Artificial 

<220> 

<223> PPARgamma-anti sense primer 
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<400> 18 

aggactcagg gtggttcagc 



20 



<210> 19 

<21I> 22 

<212> DNA 

<213> Artificial 



<220> 

<223> aP2-sense-primer 
<400> 19 

tatgaaagaa gtaggagtgg gc 



<210> 20 

<2I1> 22 

<212> DNA 

<213> Artificial 



<220> 

<223> aP2-ant i sense-pr imer 
<400> 20 

ccaccaccag tttatcatcc tc 



22 
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<210> 



21 



<211> 



20 



<212> 



DMA 



<213> 



Artificial 



<220> 

<223> CD34-sense primer 
<400> 21 

cctcccaagt tttaggacaa 

<210> 22 

<21I> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> CD34-anti sense primer 
<400> 22 

cagctggtga taagggttag 

<210> 23 

<211> 21 

<212> DNA 

<213> Artificial 
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<220> 

<223> CD45-sense primer 
<400> 23 

aacctgaagt gatgattgct g 2i 



<210> 24 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> CD45-anti sense primer 

<400> 24 

tacctcttct gtttccgcac 



<210> 25 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> CD14 -sense primer 
<400> 25 

ctgcgtgtgc tagcgtactc 20 
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<210> 26 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> CD14-anti sense primer 
<400> 26 

cgtccagtgt caggttatcc 

<210> 27 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Cbfal/Runx2-sense primer 
<400> 27 

gtcttacccc tcctacctga 



<210> 28 
<211> 20 
<212> DNA 
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<213> Artificial 
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<220> 

<223> Cbfal/Runx2-anti sense primer 
<400> 28 

tgcctggctc ttcttactga 

<210> 29 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> MyoD-sense primer 
<400> 29 

cctagactac ctgtccagca tc 

<210> 30 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> JfcroD-anti sense primer 
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<400> 30 



ggcggaaact tcagttctcc 20 



<210> 31 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Sox-9-sense primer 
<400> 31 

cccgatctga agaaggagag c 

<210> 32 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Sox-9-anti sense primer 
<400> 32 

gttcttcacc gacttcctcc g 



<210> 33 
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<211> 19 
<212> DNA 
<213> Artificial 



<220> 

<223> GAPDH-sense primer 
<400> 33 

tgaacgggaa gctcactgg 



<210> 34 
<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> GAPDH-anti sense primer 

<400> 34 

tccaccaccc tgttgctgta 



imi] 

^^m<7)M0Mc<Dfm^m-rmx-^;ho (a, b) PBuc^y^ru^^ 
mumTr-(Dmm^n^t:o ^mmit. a>&^x8o. b;6^'x4 o-e^^o y^r 
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#M2 0 0 3 - 0 7 4 5 7 3 ^^-y 

) 

fzo (c) f4ffi^il^^M^M:^*^i-li^-C^>2> (X4 0) o (d^ e) 

m.^mM^^^^m-tmi^'Q^^h {ARXfe^ XS O O O ; i^Xfs. X3 0 0 

[[112] 

^mM<ouoMC(Dyu^^^ Y^)-^mm^-^^s'rmx-^:h. pbmc 

§ 0 11 ;^ > ^ 7 A {i , T ^ y ^ ^ T'^d-'-ifct- * 3 > h n ^ ;i. ^ / n — :h 

m.i)^h%fz^(DX:h^o 
[HIS] 

^^igoM o M c i}mm.c D 1 4 +#j^s5fcT'^ ^^t ^mm-t^ mx^ho 

(a) PBMC'S:7^yn^^^>_hT% 1 i H> 3 B. 5 B. 7B. 1 

0B:2g:(y^i 4Br.i. -ett-rtL:^«L/co ^^m^mnxL. fitcis^^cd 
^ \'')-\zim^fz, ^(Dmm\t^ mm\z3m'^ofzmm--hnfz%,(Dx-^ho ( 

b) CTyiAmm. CD3 4+lfflJiaXtiCD 1 0 5+m?rri^$-f/zPBMC 

cm^^fz^Ki-imx^fzmmMi^^^. t<Dm^^i^^mi>BMc^m\,zi5n^ 
iimmmmzM-t:hm^t\^xmLfzo ^(om^^t. z^o^Y^-^-hntzmm 

Ltzt^<D:^M.^^7f:-to (c) MACS m%mm.^mmm.) XV-J-^-yir 

LfcCDi4+#^^, PKH6 7^tLU immcD \ A-mu<o-u-^/^-j^i^ 

T (iil^i : 4) \zx^ -7 ^':rxi^i7^yv'=i-y\^fz^ ^t<«n^x^>'ir 

«rifeUTV^:&v^7'7>^^-y^^:/^^hJ:T7Bra^«L/Co ^^m^HJlRU 
PC5$^^feLCD3 4-tyi^n-'^;i.^^-e^>feL-. 7n-^f^ h p{ \ ^)^^iffx 
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^-v^ : 53/ 



^ifirofco ^(D^^it, 3m(Dm^:^^hnfzi,(Dt:-:^^o (d) MACS-^V- 
. K 3. 5Hr^^tL-etL;^«L/Co ^^^la^^EUDlU P C S^-g-JoIC D 1 4 

[III4] 

rn;fi^f^^'-e3- h \^fz^^-y,%^7.7 4 K_hiC^t/c ( I ^ --^r > 

m 5 ] 

\.fzf\y-y±.^ PBMC^7 0^:^«LT#t,tt7tMOMC=^. :7^7'n^^ 
■f-^^-m-h Lfc^-¥>/-^-7>^^ Kitc^L/Co MOMC^^^tcl, 3. 5 
^ 7. 1O0K:^«U B r dU^-fe^r^fofCo ^'v'hi^v^V ^-e^Jt^ 

-feLfCo (a) lHg^t>*5HBtC:fett^>lt^6<J55?llI"e^^o :^Enii. Br dU 
^^l^ttO:^«r^t-o (b) B r dU^-feOM:f:*<J^;i>7^:A6iC^-^< 2 0 0 
#<7)m=|:^;i, K 3. 5. 7. 1 0 HFel^^Lfc^;^^^ KiOB r dU+ 

o (c) MOMC^CFSET^ML. ^ >i -ZTU ^-y^n- Y \^fzmzti:f 
V~h±T% 0. 1, 3> 5 BI^:^«L7to ^*«=^lliaU yn^-^-^h^ 

[me] 

■e^So 3 3SF^O#^^MS=lr^Tdltff^<7)MOMC<^T';-if'; ^^-e^-feL (a 
> -©^x 10 0). X{iT;i':^V'7:f;^yT:5'— lf^-fe=&^Tofc (b. x i o 0 
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#M2 0 0 3-0 7 4 5 7 3 ^^i; 

ru^:.,^^mi (BSP II) , :ir:^Tt^)Vi^>^ CDS 4. CD4 5. C 
Dl42SlO'GAPDHOmRNA^^^P^7- (d) „ 3 iSr^O^^ff^^M^Mf^ 
OMOMC^^feU SkM-r^^> (e. X2 0 0) XfiSkM-MHC ( 

f> X2 0 0) ^^^m-<tzo 3mm<omW'mmmm^k<DM0Mct. mwmm, 
^ ^mmRV'mmmmmmmmzisif;h'74^iy*:r.c:^>^ skM-MHc. cd 

3 4. CD4 5, CDl 4 ^O^^G A P D H<7>m R N A^^^P-i/c (g) , 3^ 

X4 0) o sMm(Dmm^mmmm^^<oMOMct. ^'wmmmnmizisif^a 

1 (IIM) RV^al (XM) n^^r:.^ CD3 4. CD4 5. CD143[&m3 
GAPDHOmRNAI&iJi^M-^T- (i) . 3 iiP^(7)ai^?f^^^^^|j.^cOMOM 

c<i::^^;i.-i.^;,Ko-e^^L;- (j. X2 0 0) o 3Mm<^mmr^mmm^k 

<7)M0MCt. mffiatr:feit^PPARy. aP2. CD3 4. CD4 5. C 
[11171 

*l&^OM0MCSr. ^tirfl-Mm. mmm-^^<t^^fz^i^<D. CD4 5 ( 

^) taM#M6^^^H:p (^) o^^^o^:? 

MOMC (a-d) #fM (e) . (f) , ^^^^ (g) ^L,<(i 

mmW^m (h) <^#M^^a*liiK^fo;^cMOMCtc^>V^T.J5.t,tL^CD4 5 
Cbf aI/Runx2 (siRZfe) . MyoD (b:S:t;^f) . Sox-9 
(cRZ/g) ^b<{iPPARy idRXfh) <0^fi^^fit<D^m^^^^&m. 

m^}:^mx-m^fzo *#.^.v-r-^^^MT (iw.^mx2o o) t-^sm^ 
v^m^mmmt t ^> r^^^mm-:>fzMouci,z^mLfz^^^> 
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#M2 0 0 3-0 7 4 5 7 3 
i^^mi^Lfz (A;X2 0 0) o MOMC^m^-fe^PKHe 7 (m) 

^^CD4 5 (W) (OH&^^^^^^^^^f^ (B ; X2 0 0) o MOMC^ 

) mm-^-^-xi^^hCDA 5 (») <D-m^^s^^m^^n-:>fz (c ; 

2H^. *^««r^Tv^ ^mmmm^M^x-$>:h<^i^>mM. (mlc2v) o 
mRNA^^^m^fz (D) o 3 mn':>tzmm-hnhiifzi^(7>x 

[13 9] 

ymmwi^m,tti^\,z^i^m^'<=f'^fzMOMc^z^\^fz^ 

'C-^Htr|g|ffl|^Jl|;&31t--5>'7— (;^) ^^^^-fety^c (a ; x 
2 0 0) o MOMC^^3fefe^PKH6 7 (M) i:: J: ^MM^^mLTtf^ic, 

tr^^NeuroD (^) t . JfiL^^v-^^; -"Cab's C D 4 5 (W) OZIS^^ 

^iS^fe^firofc (B ; x 2 0 0) o MOMc^^^ :;^^-^ y Y^mmmmm, 
^3Bi^*:^^^^TV\ (^) mmmimmmm'^m^x^^Y\Qmog 

eiiin2 (^) 0-Sm:)t:^5^%-fe^^fo7^: (C ; X 2 0 0) o MOMC^^-^-f^^ 

^-yyymmnmmm.tzBm^m^^n\^^. pkh6 7 (^) timx^fzn 
m<o^-i3-xhhRn (m <o-mmyt^^pk^^n-::>fz (d ; x2 o o) o 

M0MC^^^X^-yyY^^^i^sgSi^t9Bm^mm^ny^\ PKH6 7 ( 

fz (E;X2 0 0) o CO*g*(±, 3|pItfo7^:^ii^:d-e>#f>tty^:^>OT'^^o 
[|gll 0] 

i^mumw^m EBM-2m^x7B f^^imm l 7t m o m c \mmm^ h #m 
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56/E 



(O^m^^ir^JBmKmtLfz (:&;X2 0 0) o EBM-2^MT7Bra5^fb 
il^tTtMOMCtCll^L/c. CD3 4^jfiLl=rt^«t-#^a^,;&vWF. eN 
OS. VEGFR2/KDR/F i (^) t/c (>4> ; X 2 0 0 

) o MOMC^EBM-2^%4'T»7 0|^:^^U iflLl^l^>&ligj!atC^^$: tt^ F 
I t-1. VEGFR2/'KDR/F1 k-1. CD 3 1. CDl 4 4. vWF 
^XZ>*CD3 4. CD4 5. CD 14. G A P D HOm R N A^m^M-<7t 



miiE#2 004-3034291 



#M 2003-074573 




ffiiEiNF2 004-3034291 



#M2 003-074573 



[1112] 



CD14 



CD45 



CD34 







CDIa 



HU class I 




^^^^^ — -. i mW^Il. 



CD83 




CD80 



CD86 



CD54 



Sca-1 



o-kit 



, CO 




uuLl 




CD44 



Hk-1 



DU-AoLDL 



£BiE#2 0 0 4-3 0 3 
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6] 



Osteogenic induction 
a b 

Owk 



3 wks 

Alizarin red Alkaline 
phosphatase 

Myogenic ifKlncTtiPn 

e f 

Owk 



3 wks ...^ 



SkM-ac»n SkM-MHC 

Chondrogenic inductioD 

Owk* f • ^ ' 

'^^•"feS^J^ "1(11) Col 

" iii(X)coi; 

3 wks iSt^S^SS:^^ CD34 
CD45I 
CD14 

Type II collagen GAPDH 





Myogenin 
SkM-MHC 
CD34I 
CD45I 
CD141 
GAPDH 




Adipogenic inductiDn 

Owk^" '"■^.-^^ 



3 wks 
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[1217] 



Osteogenic Myogenic 



0 wk 









a 




b ^ 




9 








1 ' 




e 







CD45 CD45 
Cbfa1/Runx2 MyoD 



Chondrogenic Adipogenic 



c 


* 

d 


V 

/ 

g ^ 


h 



CD45 CD45 
Sox-9 PPARy 
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[ili9] 





B 

PKH67/NcuroD/ 
CD45 (day 4) 


Nc\stin/)\gn2 
(day 3) |^ 


D 

X 

PKH67/HU 
(day 9) 


E 

t 

* 

FKH()7/i\euN 
(day '^t^. 
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^^v': 8/E 



[mi 0] 
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^-v^ : i/E 



mm] 

m^^mi MmskM^mmm. (pbmo ^y^y^u^^^-yx-^i-yvrz-f 

^mmWit^MCD 1 4+#^S^-e. CD 1 4 + CD 4 5+CD 3 4 + 
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#^2 0 0 3-0 7 4 5 7 3 
50300444063 

mm 

^^^^ ¥^15^ 3^190 
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899000079 

M^.^mK=m2TB 1 5#4 5-f- 
100107984 

m^lfP^E#^-TS8#5^ ^#lf;U3 
100102255 

Mw.mmK^.m~T § a # 5 ^ ^# if 3 b 

100118957 

m^fP^E#fcTg8#5^ ^#lf;i.3PI 



0 0 3 - 0 7 4 5 7 3 ^ v^* i/e 

Hi M A m m m m 



[8 99000079] 
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